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(54)Titlet ESTABLISliEI) MICROGLIA 

(57) Abirtrftct . ' ^ 

A aibculiivatoble. csiabiished miDro^Ik having' the following properties, (a) Form: Boih or either of a macrophagc-llkc or spherical 
form in ilic picseiice ofn grniiulocytc-maciophage colony stimulation factor and a brwiched form similar to bwnchcd miwftglia prcsonl In iho 
bfaln in Uip absence of ihc facior. (t>) Punctionftl cliaracierlstics: specific affinity for the brain highly poor phagocytic action.- (c) Cell 
piollfcraiion: prglircratlvc depending upon a granulocyte-macrophage colony stimulation Ikctor. Prcpftrntion, separation, and screening 
mctliudii of tlio mlcioglia, a phatniBCQuilcal covixposldon using iKc mlcrg^Uft, and a mcti\od for UtMn\fint of cwBbral diseasts ihc 
comppslUon.- . /■ , _ . ' . 
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D ; fii^flSfiii u •'^ )mo mn^0 jS^^ # A »w -p v> T k r^>f|r«ni t o fc 
. X =^ ffl t r f y 0 -f ;^ - AVt^ ^ h ^ # (is «fl li(S H ftsj ic ifi ^ i§i 
i S r h p^^^ nx O ?, (Kozaraky, K,F. and. Wiison, J.M. .' Curr. Op 
in. Genet. Dev. 3r 49.9-503. 1993) fe, h v ^ -i )V 7. ^.9 ^ ~t ^ 

gan, R. C. Science 260, 926-93Z. 1993) o ' 

L6^.t^t*5 f,^ ll«>wl±4iimJig9Pr(Blood '?rftin Barrier) A* # t «) x M 

( m ^ it 'f' D N A if ) ^ u T * Hfii l:: !^ ^ W t: j| X t * k t ^ 
o tfl- -3 T . * -T^ fi t£ -p T ^ ^ ^ He ii g it X t lil ^1- iC ^ ^5 tj. ±^r>t:. 
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wo 98/39415 PCT/JP98/00949 . 

c ® ct \z s jjiij fc (i ifn m wiit s 4?) ^ >!<ii^ 7b* e> <o s? isa sa o j^«8 
jx ;/s ^ ;b ;^ ^ j?i 4^ x i^m r§ i us t ,u t # tvfe tj ^ fiima ^ 3z 13 pj!i» < 

SB Ba t L T m < 15 *^ F|J Jji ^ h ti ^ > y K V - 0 ® <C ^ fitl l! m ^ fc' 
■f ail IJa $> 4 (Sawada, .M. et al.-, . Int. .J. Pe.v. Neuroaci./ 13, 253-264, I 
995) o * fc\ mifiT {^^a.-^IBm i: VN o.'^t 

* 3^.?^. ^ T © J: c: 6 i ^> D U T ©.SMM 

, $ < ^ >7 D ifi; r V ■ flSi mm - ^ » tc' J; D f ^ i: t t > - 

■ ^ '■^t hf:.^ (3 li {Jl! f ^ != P ^ fiSi tfi b T jllf lS -r ^ 1^ 15 ^. D . ' L t!)^ * 1^ 2 

3® (^1 ©. ^ ii *i ® h ^ ?) ^ ^. f^. m xh^^ ^it . '^w^ . 
r ^ p 5? r * ?ap t! *ii e w ia o $ d >r i; t ^ % ^ t\zss,^jb.'^0^n 

* . * IB n!^, t ^> t:: Jif 1- ^ ^ ^ ^ t S v^ x ^ p 7 t 

- Vt l ^ D 'J 7 A^J^^ fi^ lC ^ U ^ C t ^ ^ i; v i±l t ^ - - ^ ^ V . fi^ t =^ t 

* ?3 a< 7? 132! isx T f a« ^ Si fe ii i!)': s ^ n ^f 'j 7 ^^isife ® ¥ ^ it^ 

^ fflg>J C ?f a t 4 ^ i: *^ j±l 0 v. 5t ^ '^ '^^ 1 > ^ D ^ ^ If^M k ^ 

*A r -5 # ^ 111 ^ts -e «t < . iiui \z^%^% ^0 o fc fin #6 ^ o as i- w 

{c ^ A U , )i © 5f5 fig s!l Jt> IB ifi # f i: A: IB i t* Hi 0 1 5 J; -5 t^: ^J: -S 
. tw r± A U T 1 jB }J? fyj 11 fS] -fS.ybJ S i!^ i: -5 A> t- v N -C it U 1 1® M ; 31 )t 0 



WO<>8/394i5 PCT/JPfS/WMP 

^ h liT' m VI U t)tpv p ti:tt i)^ 6 te o - i^ i; ^ L V p 7 7 '>* t ,1* 

o ? 13 . >k iV3 1 *5 -ijs iintL \,lt I ^ "a ^ ^) 7 o:>m^^^z I & c Z ^.^ ^ ^S' - 
* X L.tz 4. 6 !£ ^. K 4a t/ft ICll A b T IISI ii «^fl9 1- ^ 3' J; 

*s 1? t ^» *> ^ tft It t Z ,1 ft c Z ^MmU ^I^K U ^ 7 y b m 1i!J it 

-ria''^ ^\ ^j,-^^^ {0 _ g a-i'a c t OS id a s e ) CD d^^ft U'l T f ■ 
fc p a -Ir. Of^^i? $ . i ^ g. ^ U T (i n 7 T- ^V t ^<Si^).m K w^(f^ a iiffi 
ilt^ 1 1> i^il.lia-c te * i:,.. s pip^i 4;?dm-*-na*#^jfi^ 

; 1' u fc.-fe V ^.li. ^Sl* ^ ^ n i?' 0. T > 33f SI 13 \t > ij;t CD f 

a ) mm : ss iK 3S< - T ^ o P p - m la la a t is t> ^ d. 7.. 

^X^'f }) 7 iz^^y^ 1$ 0 li p> n t X I* VA f H A» - 1 £D t =ft T ■?> » ' 

( b ) «ft ft^j m i mz ^ m 95 in i&iitf^^^ t-ki m-A 1 1 «g s * t « . ■ . 

D 5f £ L < liHSIiay^ -T'i^ p 7 7-^ i>:3 P^wieiiit®^ (ai4- C S F ) 

T t . 5? * L < liiF & 1= I L - 3 a t;^ / X li )i T 7 > P > ® ?J ^ T 1= : s 

Ife^e ^ U 7- (tli*:) ,i3M"f 2>, . ; 



wo 98/39415 . PCT/JP98/0094? , ■ ' 

M ± © }a 1$ t t£ I m hx s . \t m ^^mMx^ vf.mmM\mf ^ 

^ ^5^^ ise f nfe D^u Toy:^'p )) > <^ 5i 24 «^ 

U 7 5r filifflt |> i; T ^ *S BuSa b fe^fb ^ P 'J T S isSffl t ^ 

^m^Dn^tmu ■ ■ ■ . 

: ^ 1 0 (i V ,ifi © <t; ^ O U T © * T> t ¥ ^ ( ^ t) CD ffJ 1^ ) t & S » 

SB 2 12 , © I* ? • n > u 7 E V <j? n 7 7 ~ i: © M m ^ M © ii v v 

,m 3 isi . ' ^ ^ ii m lo rt h * 1- > o $ 35^ 1^ n-c ^ * 

m 4 SI , * ^ 5ff © ^. a ^ ^f T <Jy G M— C S. F ^iSt ig^ 4' w t Si X' 

- ■■ ■ . . 4 ■ ^ ■ ■ ■ ' 



wo 98/^9415 PCT/JP98/Q0949 

o iJk^b t :d u 7 ® Ssi sk^^ 

11 y % ^p !!^^) TO)mm '. ' • • , , ^ 

r t\ mm ^ ti tz^^ 7^ x 7 -y > )i co ijjj shj ai u v ^ -y > x ^ -i" q 

V> o T, e? ;^ i: L X it s .m^\^C S 7 B L 6 , C 3 H , I C R., B aU b / 
. m if h ix ^ 'J' > L ^ #J i 7 ^ y 1- - (Fish % r ) 't> ^ T. ^ r- - 

( W' i s. t 8 r ) . -S B AEf>)S ^ (f C,,ih, c H ft, |c Rg^ $ ;^ 
■ fcf b ixf^p)ia&3ffi7,t©»^fflll$M 1 0 ?^ ^- C V Xl* C S ^^ts E 

M E M.,« ^ ^ 1 -0 1 ia ^g t ^,, .:3 ~ 4 'B I;: t ^' », ' 

^ . J9 e> fe Jt. ssf mmti^ e> «fe ^fc t ^ ,® ss «r a m t i) , ' 

C - t s ^ n V )) 7 5- 1* r I i: ^ 7' I I h if n -s i cd b > ^. 
© 5 D if >; 7 ii ^ y 1 1 t 5 Ji 'q-cs^. >u d6\ JWT® j; -5 c^u -r issi 

. ±QflfiaM^i^«yriC .t.o^T h > - E D T AiH 

^« W T b -fill e>jaffi>$ nx ^^ ^c,v\ f v x>f' 5^ * ( /> • 
j$ o ^ ^ l^feiT jia 31 ^ v> 2> ii^ <^ t ins ^ ^§ -s t li 4 ^rtMi $ iit ^^tt. 
^' - 7? in aft ^ ■ ^ mtb m m^^ ixmn^ cfi v? isr s sb us * d i5ft mi 

t ^ s ^ e> !li M M g J: If ^ , t ;v V - - 3? % ffl 



,5. 



W6 98/394 13 rGTVJl'i'8/00949 

i<5.a :z-ft-iJi|[L!c|? ( G M - C S F ) p #a!,T tc i^f « b v *i P -fb L T . 

-5 c t A« -t- § = 1^! « O i^J; ff. <S -li- ^ -b- rl* > il b T li ^ G M - C 3 F " 

■^^mtW J; V)ias^ GM- C S Ft:^ ^ I L - 3^^^■/X!ii!t$^T 

(r>x \ v.' jg fs 7^ iffl ^ 1^6 ^ 1!^ 0 *t ©T? IN . . 'j: >) ^JI \z \% > fij A- '< 

' 1 0 c mli i,® U t jf raafs l^Mjl^-^ SSSffti^ ^ v ^ d 7 .r rj' p . 

:n-.jfjjar^l^'- (r G.M- dSF) 1 7 1. 0 Bii^r^So i^SilMllS^lijI 
JRUs r GM- CS F c^)#<iTT-v ;V^bi^^PI#?^Sl^>iCJt: D $ CiiiJia* 4 — 
•1 0 aSmaig^t'^. T-;^ h T-.V- h 1 t7 x;v$)fc b 1 l©3 D.i-S^ 

•4 u r:: * 7 - ?i< 'J ^ > T )S SI r * c t «i it (3 p > -(b L ,© * SI so s 
^% L X 5 > p >f }) r % 1^ -5 b ' • 

' C 0 J: 5 b T ?|l 6. n.fe {b ' i P ^ U, T \t W f O t S * t ^ CD T! 2) -5 . . 

"'l^t'o.j^ig; xii r G M-'c s F®^^#$:T;ciH\ T Jii*jii:#?E t s ^}<3^ p 
; v 7 5^ u ^ i^^<D mist^t , s * li i lap mmm^^ o 

. ^ J:^ >'^'-n>r 1, ( I h -A) ^U^ >^~UH ^y - 6 ( I L - 6 ) 

M Id; X .1 F N 7 -C I L - 5 * IS 3S t «fc V f ti 7 7 - i: ffi jS f ^ *) OD'T * 



wo 98/391115 PCT/JP98/00949 

m m f/fe ii . 5fi t,^ £' ^ r ^ . * ^ b;) (^^.h k q ^ t it\ t?- x b a> -f 

IS ifli A> r G M - C S F ^ t ^ "^Wi ^ i mMii^ h ^cf^ < tj^ ^ Z h 

( 3 ) M » 47 o i7 1; 7 0ifi^ 7 CP ^» A 

•4t ^ IJB <Z) ** ^ D if ij .7 1= in f5 f - % A t t ii . il^ ^ le Ji C ^ fltj.t;. 

<fc >3 % C t i>i T # . S , Hi Ji 0 tf ® ffl t ^> C t h n m r D . it iz f 0 

^1 ^ \t . jfiis ^. i' l^Vi s) TKz^mz^X t 5 # ?^ h I T D 0 T A P 
( - 1; > :y - - T y /^ -1' hMm. ) ^ ffl I v^S d5 . t ^i^ t> V. D 0 T A P 
^ # .tJ ^ A fi3 1$ 4^ "C 1^1; 'lb. \^^^^)Tik%m it -7^ i: . i; ,1c i$ || t -S ;5 . 
■ ife f J§ H C 0 » > ^ i < c{3 . 3 7 'C -5 1 6 - 2 4 IK^ ffS b 
©•^4 ^ ^ 0 U r O M - C S F t t) ^ 3 0-7 2BSrWv 

jtf:^, L-< fi 4 8 D§mi}f It t -s- 6 ; ■' . 

piU. V i/m * tf h ^ . D E A E r # ;^ > *i ; o * 7 x i? 3 , 31 

V ^ b D 7r> V — 3 > Six /V-T^ :f i^^V > © i^Jtl^itS M 4.:: i: 4. ^ 
^ ■ ■ ■ ■■ ■/ ' ' ■ 

tw^Ts ^Ajtjs?©5?^^;Kt$fet^«lt^.&^5fl07&i£Tfit)- 

> ^ * 7^ i^c ^ mmm'i^m iti^^ @ e?] Jt ii i§i ^ tc jMigsk ^ a ut «^ $ -t , 

li® Jy. 'A^m^^M \z X !3 3''E 13 v > Tz 6' U fi) « tf *^ Sl l^ U T :^ f«l t ^£ T & ^ □ 

ts -fb ^? a T 11 Ji life ^ ^ ^ CI t § o c o «> . * 18 0^ 0 » * L I ^ s ^ 0 
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liiite O ^ V y ' y.Jkp TV-^ K • r p -i > (.g r e.e n f -l- u o r e s 
0 e n t - pp p t e i n (GF P) ) ' !^ 35^tti fc^fij^-^ f ^ -5 t 
fz^%-<^ ^ ffl U t . ; @ flti HB rdl* ^ ^(6 ilfejffi (0 S t? ^'^ PtJ M m fttiJS 3R $ e. ^ ^ 

. a f5 -P *5 A ^ ;t ^ fl^ A' Ifai iS» L S © 5* IS . Ji: ^fi fi ^ «^ <p life S?> 

tb. m i» rfe- U s iiS) M ^ D > m w -k hm. l v ^ j-is m as t, t! ^ % ^ sai ss * , 

5 7 4 ( E t; ): n t j: .0 ^ t- *.,T?' , . ^ ^ i^.s • M R ^%^nm% m.-; 
.0 3i * -yr «5 (c a A b T. ^ © fiij r«D & ti Sf r -5 - ^» t ^ o i n 6 ©'d? 

^ * lll£ M L> C7>fit 'fB a^; «iS ffl *VPfi-'^ ^^^^^ 

^Steffi 1 ,1^1^ ^fc;5>fii^^^^^^^^^ • 

rr^ Ve? X ( e 5 7 B h\e^: q p / 0 p.) St>-|r *fe7 >y> ( F i s h e r ) cD 
IIH^ jSH] L fe S i' D cr.y r^^M (M-I igSbt'VvS i E; a g 1. e ' s 

MEM, 1 0 % «> i> M ^s ■ Q , 2 X ir /i. p,^^ i ^ 5 ^ g / m 1 -> >f > i/ a 
U > * @ tr ) rt' 't? m m ^ m m bli^ n t. ^^ 3i\/\£ ^. ^j/ > x \t ^ 5* * T 

mm^^mmwL jtiBM i i^afef^j.TsiHBi^it^^^ 2 0 

m 1 ®M i ti^jia$,:^v 19 SBi 1 j@^Oi(ffl|lS^ v v h jig •? V\ T ti,4 0 m,l ©M i ^ 
illifct .D llli^l^i^©.ll}S^■?■>L•?'.^^ 1 0 c in^tgjgM 2'"fe. 1 0 cm©ig||lH4 

4^ T ^ If b o ^lil±. CO.'i' 3.^-9 ( 5 %.C O ,. 9-5 
#) "Cs 3 7 'CT 1 0 1.4 g ^ o fc, f^ -a, tti&fi 3-^ 4 ;;.3£,JSI b fe 0 . 



W0 98/3M15 PeT/JP9a/0094? 

miiL»iiiMi^imtm^A9Hse-\ifi$U rou^d cell; ? B R C) mhMLtcm^ 
t?; iSIMeiiMifiicJ: t) P B R cim^'Lii'ik. 2 0 0 U/m.l ,h 'J T> y - 0 . 

0 2 %ED.T A'.T-li«I»S4{i*5U. y f 7. >f , 3 7'C-C 3. O.^&l', 
> # 0. ^ ^ h ' U Z; a # - h r 7 X 5^ 'y m ^ if L « M i t^ife-C 2 (hJ ^jfe 

L . Mm s iBj ^ ^ X MM b tz » mmomm ^ 2 iii m 0 ;S t . 1155 $!i ^ p 

.( 2 ) ^' D.- >(q^>«« 

±,8i:!( ^5 ^ titnm.v-t^ v i>'v:rui^t\. 10 c m t -.1^ 1 .x 1. 0 'fi 

II U V ■ r. G M C .S F ( V - V •b' A ( 0 e n z y m t j, 4± m W S T M i Ig 

.ge^-^T-u-h (7 7;v3:/ ( F a 1 c o. n > *tS!i) O & ± >V ^ 0. 51/ 
, 0:t-)\y(Dmm 'ja.S^ ( l O O l. ) -c »«fi U. ? ng/ml O-^p X^&^Mi^k 
Xmo M - C S F . .( - ( 0,6 n' z y m e ) t SS ) ^ li k SM 181 if 

« L ft o # 0 31 ;w \z i> vs -c .■y. tP -r > -fb CD *i ilR^ 58! IS U ^ @ fl?J 0 D S: lO' lK L 

fto' ■ - ■ • ■ ■ " ■ ■ ■ ■ ■ ■ - ■ _ 

^, .©iia -t^T^miSl^ il-O l\X l± 5 ,g| UK ( R a 2 s p M I,-.M,6 v 

1 > GMI'-M6 - 3s'. QM'l>M.5.- 2s GM I ^,MF 1 1 ) , 7 ^> >.fliJi*3fc' 
0% ©K:'^V^Tldt l'f|53l (GM I - R i ) O^it K ^ V?^ ^) 7 tl^/^.^ fih o 

Z(Dd -^, |*{b ^ U 7R a 2St>'G.M.I - R 1 l±. Jij^lSl^^ifX^ttlr 
B^4fe#Xi^x|«[f:feiii!Hlfemi-s R a 2/ Iw s e.. :.ni:.i c r q :f 

1 i a R a 2.J i: U s F E R M P - 1 6 1 0 9 L.t. s G. M I - R 1 ^ 
VyT r r a t m i c r o g l i a G M I - R 1 j . tKR Ls F E R M ' ,P - 

1 6 1 1 0 1 u n n^sit ^ n t v^ ^ p 

. 6 n D ~ o v>'T ^ ® 'f4 * lift 
(a.) 

GMl - R ISr QM-CS F l^t^T ^V^mMTti^^l-y itmMmmMX 
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'mm r GM- C S F i?r- c?!£ T li V ^ D 7 r-^^t^^ UiSt»i^M • 

.(Jg 1 ilA) , r GM- C S Flh:?*^lTl?!i^^R^^ U/i ( JiS 1 l?I B ) « ' 

(b -.1 ). »fl.l^"!i^t^ (liJgJ^qt^ • • 
'■ is^%m(^^it I ^ u if i; r G M I - R I ^ 7" ^ :i ^7 - i^izms ^^t fi 
tC b . I& g Jl|*ft ^ift ( D a 1 u e n t B , ■ -If -f t p X ( 2 y n a x . 
i s ) ^ ) -C la 351 U i[ 316 © 3il P K ' H 2 6 ( if ^ ^ 4' ;^ ( Z y n a i 8 ) ■ 
ttai) t 1 0. % Jlil^ k 1 :, 1 -r-fl^ LT.I;8B>> + ~ Hciffl jl. 3' 7 'Ct? 1 5 
l^^iS^ U/c ( Ishihara.. S., Savadi, M. et al., Exp, Neurol 124, 219-23 
^0, 'l99,3),o- :■■ ■ •, / ' : /, , ' 

Uk^MUV< 2 x1 0. 'ii^' Siillfft cp iaJS (Fi.s h e r )' f MlOtTffilMi; 
Yi-A 9 A t T 4 & m m '^ M Z>' 11 1 > 2 & 3 i fffl ^ K 7 y CO.=&E# ^ ^8 
ffi 0 C T ^a -y 7^.^;/. ^ (T i ? s u © T e k ) ^i) ^1*4' !!« 

■Lfc'. . ' ■ ' V V ■ ., ^ ..■ ^ . -, % 

- t i; n. ^. U T OVM 1 r R 1 . R XJFti^M t ,U T i ^ 5 V h ( 7 ^i*. i/ ^r -^ ) 0 
ii| % Hi P B S TJ.^HP tici Jifc J; !? *I(R Upli.Tt? P 7 t - *>,.-<t^«IBS{- 
&^t^M%^Mmb. 7 h M T Wj, it {w rife A L V O EM. BE T^I € c ^ v;. T *I «i 

^ o lisli 1 . * ii6 ^ © Wit^ f?.uv V y * it X u jt- ® ^ i± IE t ma t^: # < o^M.%m 

8a5bSB*>tt.;t0{cW U (i 2 El A) )ffj»{3t±E ^'n«:5b»o (!g 2 EIB ) i - 
" * . V ^ □ 7 7 ~ r£ A L « ^ i± . IE # M ^: li 15 i: ^ i: t iSai fll^ B ft i& ' 
ft* ® 1= U ( ^ 2 El C ) ; JJf M tc il ^ < 0 ^ ^ Sffl lS ^ ^ h t { IB 2 S! D ) » 

o 

( b - 20 ttlftie^1*§l[ ( I L -T 1 Zit>' I L — 6 S^fell)- , 

R a EDia^fe 1 X 1 0 'fi ^ e c ini^i|Ml;»§v 'J vlx ij ^ ^ 1! 1 2 [^(BliJ.liU 
4 LttiOs ifeU'JiRflUJi*® C*' R N e a a y ( 5- w r ^ > ( Q i a g e- 

L) tnw^XU'^ cD'Si h^nit. Z.0 c pNAtx>'7'W- h.K:UT> UT^© 



WQ98/39415 , ■ PCT/JP98/00949 

;I L - 1 .tvfl^fit M-^^;? (Savftdft et ai,. 'Int, J, De«. Neurosci. 13, 
253-264. 1995):' ; ■ ' - 

..±>7,m:. 5'. -ATGCCAACTGTTCCTGAACTCAAeT- 3 * . (K?iJ## 1 ) 
T > f 89 X'.S ' ^ CAGfiACAGOTATACiATTCTTTCCTTT- 3; ' (Se^iJS-^ 2 ) . 

I L - 6 1$ ^ fiD 1^ E 3^ 7 V -7 , ( Skvadft. et al. , Brain ReB* 583, ,296 '299, 19 

■92) . ■ . .'. ■ • •" 1- 'v-':. ' ; / 

,;■ 5.'. - ATGAAGTTCCTCTCTGCAAGAG'Ai.T^;3 ' •.( Si JiJ lS f 3 ) . 
i> ^ -fe SI .: 5 ' -CACTAGGTTTGCCbAGTAGATCtC ^ 3. ' {.la^J # § 4 ) ■: - 

, PC Rit. 5 5 •G^.l 7 i'C&Z ^RV 2 4 'C-^ 1 ft ^ i p }i 

t: L T w n « 3 Q ■b-i';.^ J\^l7'r?. t ( H Y B A I D £D 0 m n i g. one* ). « 
P C >,. Jfi ilfi ® ^ i£ 7 « n r.-,;^ ¥ « ^ Sb H> t^t at is ^ ® ^ SS/^ 
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